A model of the equations of two dimensional problems in a half space, whose surface in free of micropolar thermoelastic medium possesses cubic symmetry as a result of a Mode-I Crack is studied. There acts an initial magnetic field parallel to the plane boundary of the half-space. The crack is subjected to prescribed temperature and stress distribution. The formulation in the context of the Lord-Şhulman theory LS includes one relaxation time and Green-Lindsay theory GL with two relaxation times, as well as the classical dynamical coupled theory CD. The normal mode analysis is used to obtain the exact expressions for the displacement, microrotation, stresses and temperature distribution. The variations of the considered variables with the horizontal distance are illustrated graphically. Comparisons are made with the results in the presence of magnetic field. A comparison is also made between the three theories for different depths.
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For simplification, we shall use the following non-dimensional variables:
where
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Introducing potential functions defined by q ,v yx q u xy
in Eqs. (21) - (24), where ( , , ) q x y t and ( , , ) x y t  are scalar potential functions, we obtain. 
we can obtain from Eqs. (8) 
The solution of the considered physical variables can be decomposed in terms of normal modes as the following form:
where  is a complex constant and a is the wave number in the x-direction. Using Eq. (32), Eqs. (26) () B a n b n a n b 
The solution of Eqs. (37) and (38), which are bounded for y > 0, are given by
 and n M (a, )   are some parameters depending on a and  . 
APPLICATION
The plane boundary subjects to an instantaneous normal point force and the boundary surface is isothermal, the boundary conditions at the vertical plan z0  and in the beginning of the crack at x0
Using Eq. (20), (25), (26)- (29) on the non-dimensional boundary conditions and using Eq. (43), (45), (47)- (48), we obtain the expressions of displacements, force stress, coupled stress and temperature distribution for micropolar generalized thermoelastic medium with magnetic field as follows:
Displacement of an external mode-i crack. 
Invoking the boundary conditions (53) at the surface 0 y  of the plate, we obtain a system of four equations. After applying the inverse of matrix method, we have the values of the four constants j M , j 1,2  , and n M , n 3,4  .
Hence, we obtain the expressions of displacements, force stress, coupled stress and temperature distribution for micropolar generalized thermoelastic medium.
NUMERICAL RESULTS AND DISCUSSIONS
In order to illustrate the theoretical results obtained in preceding section and to compare these in the context of various theories of thermoelasticity, we now present some numerical results. In the calculation process, we take the case of magnesium crystal (Eringen) as material subjected to mechanical and thermal disturbances for numerical calculations considering the material medium as that of copper. Since,  is complex, then we take 
The results are shown in Figs ). We notice that the results for the temperature, the displacement and stresses distribution when the relaxation time is including in the heat equation are distinctly different from those when the relaxation time is not mentioned in heat equation, because the thermal waves in the Fourier's theory of heat equation travel with an infinite speed of propagation as opposed to finite speed in the non-Fourier case. This demonstrates clearly the difference between the coupled and the generalized theories of thermoelasticity. Figs. 1-6 . The graph shows the two cases when the magnetic field acts on the material and when absence, from this Figures., we obtain the effect of magnetic field caused rearranged the atoms in the medium and compact the curves. For the value of y, namely 0.2 y  , were substituted in performing the computation. It should be noted (Fig.1 ) that in this problem, the crack's size, x is taken to be the length in this problem so that 01 x  (when 0 H exist) and 02 x  )when 0 0.0 H  ) , 0 y  represents the plane of the crack that is symmetric with respect to the y plan. It is clear from the graph that T has maximum value at the beginning of the crack ( 0 x  ), it begins to fall just near the crack edge ( 1 x  ), where it experiences sharp decreases (with maximum negative gradient at the crack's end). The value of temperature quantity converges to zero with increasing the distance x. Fig. 2 , the horizontal displacement, u , begins with increase then smooth decreases again to reach its maximum magnitude just at the crack end. Beyond it u falls again to try to retain zero at infinity. Fig. 3 , the vertical displacement v, we see that the displacement component v always starts from the negative value and terminates at the zero value. Also, at the crack end to reach minimum value, beyond reaching zero at the double of the crack size (state of particles equilibrium). The displacements u and v show different behaviours, because of the elasticity of the solid tends to resist vertical displacements in the problem under investigation. Both of the components show different behaviours, the former tends to increase to maximum just before the end of the crack. Then it falls to a minimum with a highly negative gradient. Afterwards it rises again to a maximum beyond about the crack end.
© 2013 IAU, Arak Branch The stresse component, xx  reach coincidence with negative value (Fig.4) and satisfy the boundary condition at 0 x  ,reach the maximum value near the end of crack ( 1 x  ) and converges to zero with increasing the distance x. Fig. 5 , shows that the stress component xy  satisfy the boundary condition at 0 X  and had a different behaviour. It decreases in the start and start decreases (maximum) in the context of the three theories until reaching the crack end ( 1 x  ). These trends obey elastic and thermoelastic properties of the solid under investigation. Fig.6 , the tangential coupled stress xy m satisfies the boundary condition at 0 X  .It decreases in the start and start increases (maximum) in the context of the three theories then smooth decreasing until reaching the crack end. The effect of the magnetic field down load the magnitude of the front of wave propagation. (Fig.7) that in this problem. It is clear from the graph that T has maximum value at the beginning of the crack ( 0 x  ), it begins to fall just near the crack edge ( 1 x  ), where it experiences sharp decreases (with maximum negative gradient at the crack's end). Graph lines for both values of y show different slopes at crack ends according to y-values. In other words, the temperature line for y = 0.1 has the highest gradient when compared with that of z = 0.2 and z= 0.3 at the first of the range. In addition, all lines begin to © 2013 IAU, Arak Branch coincide when the horizontal distance x is beyond the double of the crack size to reach the reference temperature of the solid. These results obey physical reality for the behaviour of copper as a polycrystalline solid, it shown also in Fig: 8 . Fig. 9 , the horizontal displacement u, despite the peaks (for different vertical distances y=0.1, y=0.2 and y=0.3) occur at equal value of x, the magnitude of the maximum displacement peak strongly depends on the vertical distance y. It is also clear that the rate of change of u decreases with increasing y as we go farther apart from the crack Fig. 10 . On the other hand, Fig. 11 shows atonable increase of the vertical displacement, v, near the crack end to reach maximum value beyond 1 x  reaching zero at the double of the crack size (state of particles equilibrium). Fig.12 , the vertical stresses xx  Graph lines for both values of y show different slopes at crack ends according to yvalues. In other words, the xx  component line for y = 0.1 has the lowest gradient when compared with that of y = 0.2 and y= 0.3 at the edge of the crack. In addition, all lines begin to coincide when the horizontal distance x is beyond the double of the crack size to reach zero after their relaxations at infinity. Variation of y has a serious effect on both magnitudes of mechanical stresses. These trends obey elastic and thermoelastic properties of the solid under investigation. Fig. 13 , shows that the stress component xy  satisfy the boundary condition, the line for z = 0.3 has the highest gradient when compared with that of z = 0.2 and z= 0.1 and converge to zero when 3 x . These trends obey elastic and thermoelastic properties of the solid, it is shown also in Fig. 14. Fig. 15 , the tangential coupled stress xy m it increases in the start and start decreases in the context of the three values of y until reaching the crack end, for y = 0.1 has the highest gradient when compared with that of z = 0.2 and z= 0.3 at the edge of the crack. All lines begin to coincide when the horizontal distance x is beyond the edge of the crack. Finally The Figs. 16-21 shows the 3D plots for the physical components under Lord-Şhulman theory with the effect of magnetic field. Fig. 16 Shows the variation of the temperature and the depth with increasing x under the effects of magnetic field, which it decreases with increasing of wave speed until approaching to zero, as well it decreases with decreasing of the value of depth. Fig. 17 Shows the variation of two horizontal displacement u and the depth with increasing x under the effects of magnetic field. The value of the displacement u components has an oscillatory behavior with magnetic field in the whole range of the magnetic field. Fig. 18 Shows the variation vertical displacement v and the depth with increasing x (when the waves translate from a side to another through the crack (as two layers)) waves under the effects of magnetic field. The effect of magnetic on vertical displacement v wave which it decreases and increases periodically, as well it decreases with increasing of the value of wave speed. 
CONCLUSIONS
Due to the complicated nature of the governing equations of the elasticity-electromagnetic theory, the work done in this field is unfortunately limited in number. The method used in this study provides a quite successful in dealing with such problems. This method gives exact solutions in the elastic medium without any assumed restrictions on the actual physical quantities that appear in the governing equations of the problem considered. Important phenomena are observed in all these computations: 1. The curves in the context of the (CD), (L-S) and (G-L) theories decrease or incressing exponentially with increasing x, this indicate that the thermoelastic waves are unattenuated and nondispersive, where purely thermoelastic waves undergo both attenuation and dispersion.
